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You are rearranging your furniture and wish to move a 40.0 kg futon 2.50 m across the

room. A heavy coffee table, which you don't want to mowve, blocks this straight-line path.
Instead, you slide the futon along a dogleg path; the doglegs are 2.00 m and 1.50 m long.
How much more work must you do to push the futon along the dogleg path than along the
straight-line path? The coefficient of kinetic friction is . = 0.200.
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You are rearranging your furniture and wish to move a 40.0 kg futon 2.50 m across the

room. A heavy coffee table, which you don't want to mowve, blocks this straight-line path.
Instead, you slide the futon along a dogleg path; the doglegs are 2.00 m and 1.50 m long.
How much more work must you do to push the futon along the dogleg path than along the
straight-line path? The coefficient of kinetic friction is . = 0.200.

M=‘{0k? L, =2.5m
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You are rearranging your furniture and wish to move a 40.0 kg futon 2.50 m across the

room. A heavy coffee table, which you don't want to mowve, blocks this straight-line path.
Instead, you slide the futon along a dogleg path; the doglegs are 2.00 m and 1.50 m long.
How much more work must you do to push the futon along the dogleg path than along the
straight-line path? The coefficient of kinetic friction is . = 0.200.

pM=Y0Ky , L =25m, L= 2m, La= ]S
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You are rearranging your furniture and wish to move a 40.0 kg futon 2.50 m across the

room. A heavy coffee table, which you don't want to mowve, blocks this straight-line path.
Instead, you slide the futon along a dogleg path; the doglegs are 2.00 m and 1.50 m long.
How much more work must you do to push the futon along the dogleg path than along the
straight-line path? The coefficient of kinetic friction is . = 0.200.

/’Vl=‘{0k? , L=25m , Li=2m, éz—‘-"y""/HK:O'
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You are rearranging your furniture and wish to move a 40.0 kg futon 2.50 m across the

room. A heavy coffee table, which you don't want to mowve, blocks this straight-line path.
Instead, you slide the futon along a dogleg path; the doglegs are 2.00 m and 1.50 m long.
How much more work must yvou do to push the futon along the dogleg path than along the
straight-line path? The coefficient of kinetic friction is . = 0.200.
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You are rearranging your furniture and wish to move a 40.0 kg futon 2.50 m across the

room. A heavy coffee table, which you don't want to mowve, blocks this straight-line path.
Instead, you slide the futon along a dogleg path; the doglegs are 2.00 m and 1.50 m long.
How much more work must yvou do to push the futon along the dogleg path than along the
straight-line path? The coefficient of kinetic friction is . = 0.200.

/’Vl=‘{0k? ,=285m, L, =2m, éz—‘-"y""/HK:O'
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You are rearranging your furniture and wish to move a 40.0 kg futon 2.50 m across the

room. A heavy coffee table, which you don't want to mowve, blocks this straight-line path.
Instead, you slide the futon along a dogleg path; the doglegs are 2.00 m and 1.50 m long.
How much more work must yvou do to push the futon along the dogleg path than along the
straight-line path? The coefficient of kinetic friction is . = 0.200.
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You are rearranging your furniture and wish to move a 40.0 kg futon 2.50 m across the

room. A heavy coffee table, which you don't want to mowve, blocks this straight-line path.
Instead, you slide the futon along a dogleg path; the doglegs are 2.00 m and 1.50 m long.
How much more work must yvou do to push the futon along the dogleg path than along the
straight-line path? The coefficient of kinetic friction is . = 0.200.

M = Lfok? , [ =?-TM/ L,y=2m , Lz = I:(/"'/HK:O'
Fr = MWM/‘ é\ W, = m?MKL #
WL, t+tW/, = /V'ql'{g (L,+L.z§
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You are rearranging your furniture and wish to move a 40.0 kg futon 2.50 m across the

room. A heavy coffee table, which you don't want to move, blocks this straight-line path.
Instead, you slide the futon along a dogleg path; the doglegs are 2.00 m and 1.50 m long.
How much more work must yvou do to push the futon along the dogleg path than along the

straight-line path? The coefficient of kinetic friction is . = 0.200.

M= L{Dk? ,L=25m, Li=2m, L= |8 M=
Fe = mo Mk f W, = N?MKL #
Wi, U, = g (L+LN o
E'\ILHLW‘-?. U, = M?MK[L,M,-L]
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You are rearranging your furniture and wish to move a 40.0 kg futon 2.50 m across the

room. A heavy coffee table, which you don't want to move, blocks this straight-line path.
Instead, you slide the futon along a dogleg path; the doglegs are 2.00 m and 1.50 m long.
How much more work must yvou do to push the futon along the dogleg path than along the

straight-line path? The coefficient of kinetic friction is . = 0.200.

m = ‘-ka? ,L=285m, L=2m, L= I:(/'—'/HK:O'
Fr = Mﬁ’”" é\ W, = m?MKL #
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You are rearranging your furniture and wish to move a 40.0 kg futon 2.50 m across the

room. A heavy coffee table, which you don't want to move, blocks this straight-line path.
Instead, you slide the futon along a dogleg path; the doglegs are 2.00 m and 1.50 m long.
How much more work must yvou do to push the futon along the dogleg path than along the

straight-line path? The coefficient of kinetic friction is . = 0.200.
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You are rearranging your furniture and wish to move a 40.0 kg futon 2.50 m across the

room. A heavy coffee table, which you don't want to mowve, blocks this straight-line path.
Instead, you slide the futon along a dogleg path; the doglegs are 2.00 m and 1.50 m long.
How much more work must yvou do to push the futon along the dogleg path than along the
straight-line path? The coefficient of kinetic friction is . = 0.200.
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In a region of space the force on an electron is F = Czj, where C is a positive constant. The

electron moves around a square loop in the xy-plane (Fig. 7.200). Calculate the work done

on the electron by force F' during a counterclockwise trip around the square. Is this force

conservative or nonconservative? I\
| TFT
©. D) le_4 (L L)
Leg 3 €=
dl
Leg 2
F=0 ldf dl T -
AF = 7
Leg 4 sty
P ‘
v 4 N

0,0 Leg == (L 0)
dl

\ynsu
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In a region of space the force on an electron is F = Cz1, where C is a positive constant. The

electron moves around a square loop in the xy-plane (Fig. 7.200). Calculate the work done

on the electron by force F during a c:::untexcloclm ise trip around the square. Is this force

conservative or nonconservative? ‘F:—- C X .0 ‘ A
™mMi
0, L) et &)
Leg 3 s
dl
Leg2
F=0 ldf dfT 5 .
Leg 4 AF = CLj
1|
Y * 3 x

0,0 Leg == (L 0)
dl
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In a region of space the force on an electron is F = Cz1, where C is a positive constant. The

electron moves around a square loop in the xy-plane (Fig. 7.200). Calculate the work done

on the electron by force F during a c:::untexcloclm ise trip around the square. Is this force

conservative or nonconservative? ‘F: C x _0 \
— A ' i
W= S)C X:) . ﬂ.Q, + 0, L) ¢ Le*g:; (L L)
df
Leg 2
F=0 ldf dl T R )
Leg 4 AF = CLj
]
v 4 J .

0,0)| Leg | == (L, 0)
dl
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In a region of space the force on an electron is F = Cz1, where C is a positive constant. The

electron moves around a square loop in the xy-plane (Fig. 7.200). Calculate the work done

on the electron by force F during a c:::untexcloclm ise trip around the square. Is this force

conservative or nonconservative? ‘F: C x \
.0 X P ‘
A A : 1*
(A}= S)CX:)-J.Q, +S C)Lj ﬂfz + (O'L)(Let:m_ (L, L)
4 } df
Leg 2
F=0 V[ dff . ,.
Leg 4 AF = CLj
|
v 4 J

dl
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In a region of space the force on an electron is F = Cz1, where C is a positive constant. The

electron moves around a square loop in the xy-plane (Fig. 7.200). Calculate the work done

on the electron by force F during a c:::untexcloclm ise trip around the square. Is this force

conservative or nonconservative? C x
= '0 A

W= S)C Xf)\-ﬂ.g, +SUCXﬁ\ ﬂfz + (0, L)}‘.; t Tﬁ ‘ (L L)

o , o _ . 4
SLCXI\) : &Qs + F _2 ‘mf di Tmz »

dl
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In a region of space the force on an electron is F = Cz1, where C is a positive constant. The

electron moves around a square loop in the xy-plane (Fig. 7.200). Calculate the work done

on the electron by force F during a c:::untexcloclm ise trip around the square. Is this force

conservative or nonconservative? C x
= '0 A

W= S)C Xa-ﬂﬁ, +SUCXﬁ\ ﬂfz + (0, L)};; t Tﬁ ‘ (L L)

o AN Leg 2
Scxa - ‘923 + S:cxfj. &Iq F’=3 ldf dfT L

L

dl
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In a region of space the force on an electron is F = Cz1, where C is a positive constant. The

electron moves around a square loop in the xy-plane (Fig. 7.200). Calculate the work done

on the electron by force F during a c:::untexcloclm ise trip around the square. Is this force

conservative or nonconservative? C x
= '0 A

W= S)C Xa-ﬂﬁ, +SUCXﬁ\ ﬂfz + (0, L)l 4_ Tﬁ 1 (L L)

dl

Leg 2

o . o~ o L N ol 17 )
Sfx'\)-&ﬁgi-s'-cxy&ﬂq sl f”fm:m

Leg 4

gt M.="&x v 4 Tﬁ‘ o

(0,0)| Leg | === (L 0)
dl
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In a region of space the force on an electron is F = Cz1, where C is a positive constant. The

electron moves around a square loop in the xy-plane (Fig. 7.200). Calculate the work done

on the electron by force F during a c:::untexcloclm ise trip around the square. Is this force

conservative or nonconservative? C x
= '0 A

W= SDCXE)\-I.Q, +SUCX§ aefz + (©, L}l 4_ Tﬁ 1 (L L)

Leg 4

- N\ > -/\ ﬁ‘
Bt dl=idx, 2. W, ‘Q‘}} 0.0 Lc.:l —L Lo
dl

o A D O A S - . 1
SLC_XI\) . &ﬂz + SLC X}. &,Qq F=0 lrh’ d |AP_‘.:(‘L“
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In a region of space the force on an electron is F = Cz1, where C is a positive constant. The

electron moves around a square loop in the xy-plane (Fig. 7.200). Calculate the work done

on the electron by force F during a c:::untexcloclm ise trip around the square. Is this force

conservative or nonconservative? C x
= '0 A

W= S)C Xa-ﬂﬁ, +SUCXﬁ\ ﬂfz + (0, L}l 1 Tﬁ 1 (L L)

Leg 3 ==
dl

Leg 2

o A D O A S 1_ . »
Scx/\) . &ﬂz + S cx}, &,Qq F=0 lrh’ (”TAP_":CL}“

Leg 4

BVJ' J!-L&X p@f 3(9‘9,} v 4 Tﬁ‘ J .

(0, 0) | Leg | s (L, 0)

Q= 2ax i
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In a region of space the force on an electron is F = Cz1, where C is a positive constant. The

electron moves around a square loop in the xy-plane (Fig. 7.200). Calculate the work done

on the electron by force F during a c:::untexcloclm ise trip around the square. Is this force

conservative or nonconservative? C x
= 'U A

W= S)C Xf)\-ﬂ.g, +SUC)Lj ﬂfz + (0, L}L 4 tﬁ 1 (L, L)

Leg 2

o A D O A S 1_ . »
Scx/\) . &ﬂz + S cx}, &,Qq F=0 l(f[ (”TAP_":CL}“

Leg 4

BVJ' JI-L&X p@f 3(9‘9,} v 4 Tﬁ‘ J .

(0, 0) | Leg | s (L, 0)

2,= 28x ,Q04= 34 2y "

\!/Asu

59




In a region of space the force on an electron is F = Cz1, where C is a positive constant. The

electron moves around a square loop in the xy-plane (Fig. 7.200). Calculate the work done

on the electron by force F during a c:::untexcloclm ise trip around the square. Is this force

conservative or nonconservative? C x
= '0

W = SDCX:) LQ, SCXj ﬂfz

thﬂg CX} a2,

.,J' ﬂf-a&x ﬂ ’)Ql}}
Q0.= Tax , Q2y= A 8y
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dl

F:o‘J
Leg 4

v 4 TF

Leg 2

dl R X
AF = CLj

L]

(0,0)| Leg | ==
dl

(L, 0)
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In a region of space the force on an electron is F = Cz1, where C is a positive constant. The

electron moves around a square loop in the xy-plane (Fig. 7.200). Calculate the work done

on the electron by force F during a c:::untexcloclm ise trip around the square. Is this force

conservative or nonconservative? C x
= '0 A

W= S)CX:) ﬂ.ﬁ, SCXj ﬂfz (U.L}};( 4_ Tﬁ1 (L, L)

dl

ﬂ/b ¢Q£3 C X} &,Qq IL ; j ldf dr Thjiz&f
BVJ' J!-L&X p@f 3(9‘9,} v 4 TF‘ J .

(0, 0)| Leg | == (L, 0)

&*QS TAX &,Qq- 9-'3/ do dr
W = YOLCL &la. +

\!/Asu

61




In a region of space the force on an electron is F = Cz1, where C is a positive constant. The

electron moves around a square loop in the xy-plane (Fig. 7.200). Calculate the work done

on the electron by force F during a c:::untexcloclm ise trip around the square. Is this force

conservative or nonconservative? C x
= '0 A

W= S)CX:) ﬂ.ﬁ, SCXj ﬂfz (U.L}};( { Tﬁ1 (L, L)

Leg 3~
dl

ﬂ/b ¢Q£3 C X} &,Qq IL ; j ldf dr Thjiz&f
BVJ' J!-L&X p@f 3(9‘9,} v 4 TF‘ J .

(0, 0)| Leg | == (L, 0)

Q= 2ax , Q4= 38y 9, 7
w= {ct Qy + SLC@&% onee Fl=0)=C&
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In a region of space the force on an electron is F = Cz1, where C is a positive constant. The

electron moves around a square loop in the xy-plane (Fig. 7.200). Calculate the work done

on the electron by force F during a c:::untexcloclm ise trip around the square. Is this force

conservative or nonconservative? C x
= 'U A

W= S)CX:) ﬂ.ﬁ, SCXj ﬂfz (U.L}L { Tﬁ1 (L, L)

dl

ﬂ/b ¢Q£3 C X} &,Qq IL :g j ldf dl Thl:izaj‘
BVJ' JI-L&X p@f 3(9‘9,} v 4 TF‘ J .

(0, 0)| Leg | == (L, 0)

&*QS TAX &,Qq- ?9-'3/ do dr
- LCL Qy + SLO@&%
Dp W= Cl”
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In a region of space the force on an electron is F = Cz1, where C is a positive constant. The

electron moves around a square loop in the xy-plane (Fig. 7.200). Calculate the work done

on the electron by force F during a c:::untexcloclm ise trip around the square. Is this force

conservative or nonconservative? C x
= '0 A

W= SDCx:) J.Q, SLCXj ﬂfz onlA “1 @D

Leg 3~
Leg 2
ﬁ}&qg CX} &,Qq 1:02 l‘” drfhﬁzcu
F
Pt J!-L&X p@f 3(9‘9,} vy 4 T ‘ J .

(0,0)| Leg | === (L 0)

&*QS TAX &,Qq- ?9-'3/ do a
W = f cLy + g cody

Dp W= Cl”
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An electrically charged particle is held at rest at the point x = 0; a second particle with equal

charge is free to move along the positive x-axis. The potential energy of the system is

U (x) = C/z, where C is a positive constant that depends on the magnitude of the charges.

Derive an expression for the Z-component of force acting on the movable particle as a

function of its position.
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An electrically charged particle is held at rest at the point x = 0; a second particle with equal

charge is free to move along the positive x-axis. The potential energy of the system is

U (x) = C/z, where C is a positive constant that depends on the magnitude of the charges.

Derive an expression for the Z-component of force acting on the movable particle as a

function of its position. “ — C/)(
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An electrically charged particle is held at rest at the point x = 0; a second particle with equal

charge is free to move along the positive x-axis. The potential energy of the system is

U (x) = C/z, where C is a positive constant that depends on the magnitude of the charges.

Derive an expression for the Z-component of force acting on the movable particle as a

function of its position. “ — C/)(
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An electrically charged particle is held at rest at the point x = 0; a second particle with equal

charge is free to move along the positive x-axis. The potential energy of the system is

U (x) = C/z, where C is a positive constant that depends on the magnitude of the charges.

Derive an expression for the Z-component of force acting on the movable particle as a

function of its position. “ — C/)(
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An electrically charged particle is held at rest at the point x = 0; a second particle with equal

charge is free to move along the positive x-axis. The potential energy of the system is

U (x) = C/z, where C is a positive constant that depends on the magnitude of the charges.

Derive an expression for the Z-component of force acting on the movable particle as a

function of its position. “ — C/)(
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An electrically charged particle is held at rest at the point x = 0; a second particle with equal

charge is free to move along the positive x-axis. The potential energy of the system is
U (x) = C/z, where C is a positive constant that depends on the magnitude of the charges.

Derive an expression for the Z-component of force acting on the movable particle as a

function of its position. “ — C/)(

\!/Asu

90




\!/Asu

2L cone




\!msu

2L cone
















\ynsu










. , L -
G‘IO\VIJ"%. Usmgy | F=-VUL
| S f_: = - %m?a’t\-l—%ﬁmwa t %%Mglg/k\)

\glnsu










A puck with coordinates x and y slides on a level, frictionless air-hockey table. It is acted on

by a conservative force described by the potential-energy function

1
Uz, y) =5 k(= +v’)

—

Note that r = y/x? + 42 is the distance on the table surface from the puck to the origin. Find

a vector expression for the force acting on the puck, and find an expression for the

magnitude of the force.
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A puck with coordinates x and y slides on a level, frictionless air-hockey table. It is acted on

by a conservative force described by the potential-energy function

Uz, y)

:%k(f—kyi)

Note that r = y/x? + 42 is the distance on the table surface from the puck to the origin. Find

a vector expression for the force acting on the puck, and find an expression for the

magnitude of the force. 2 u
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A puck with coordinates x and y slides on a level, frictionless air-hockey table. It is acted on

by a conservative force described by the potential-energy function

1,
Uz, y) =5 k(= +v’)

Note that r = y/x? + 42 is the distance on the table surface from the puck to the origin. Find

a vector expression for the force acting on the puck, and find an expression for the

magnitude of the force. _&'( B U _
24 - kx § %g Ry
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A puck with coordinates x and y slides on a level, frictionless air-hockey table. It is acted on

by a conservative force described by the potential-energy function

1 _
U (z, y]:ak(m%yi)

Note that r = y/x? + 42 is the distance on the table surface from the puck to the origin. Find

a vector expression for the force acting on the puck, and find an expression for the

U _ u _
AL R
F=-VU =-K(T% +a%)

magnitude of the force.
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A puck with coordinates x and y slides on a level, frictionless air-hockey table. It is acted on

by a conservative force described by the potential-energy function

1 _
U (z, yjzak(r}—kyi)

Note that r = y/x? + 42 is the distance on the table surface from the puck to the origin. Find

a vector expression for the force acting on the puck, and find an expression for the

magnitude of the force. _% - U — K
Kx § G0 = kg =
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A puck with coordinates x and y slides on a level, frictionless air-hockey table. It is acted on

by a conservative force described by the potential-energy function

1 _
U (z, yjzak(r}—kyi)

Note that r = y/x? + 42 is the distance on the table surface from the puck to the origin. Find

a vector expression for the force acting on the puck, and find an expression for the

magnitude of the force. _% - U — K
Kx § G0 = kg =
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A puck with coordinates x and y slides on a level, frictionless air-hockey table. It is acted on

by a conservative force described by the potential-energy function

1 _
U (z, yjzak(:ﬂ‘?—kyi)

Note that r = y/x? + 42 is the distance on the table surface from the puck to the origin. Find

a vector expression for the force acting on the puck, and find an expression for the

magnitude of the force. U _ UL _
_% — KX 4 % = K? =

S -

F = VU =-K(T% +a%) 4‘

‘E’: KV)( _(_(ﬂz = Knr C()u(& hhowe
stogtedd wAl w=3%kr*

P |
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A puck with coordinates x and y slides on a level, frictionless air-hockey table. It is acted on

by a conservative force described by the potential-energy function

1 _
U (z, yjzak(:ﬂ‘?—kyi)

Note that r = y/x? + 42 is the distance on the table surface from the puck to the origin. Find

a vector expression for the force acting on the puck, and find an expression for the

magnitude of the force. KX 4 % K% g

F——Va *-KC x+37) )
Fl= KTxegt = Kr Coul @ hawe
s-tzgtedl w:+[—. |<('-z' = F—-- [kff’

Vasu
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A puck with coordinates x and y slides on a level, frictionless air-hockey table. It is acted on

by a conservative force described by the potential-energy function

1 .
Ulzx, y) = 5 k(z* +v7)

Note that r = y/x? + 42 is the distance on the table surface from the puck to the origin. Find

a vector expression for the force acting on the puck, and find an expression for the

magnitude of the force. _% - U — K
Kx § G0 = kg =
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